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lg)  A  chan-  control  employing  an  open  top,  generally  rec- 
tangular,  drawn  cup  (11)  for  housing  an  energy  stor- 
age  package  (12).  An  axle  (20)  secured  to  and  extending 
between  stretchers  (15,  16)  which  are  secured  to  a  tilting 
chair  or  member  thereof,  is  journalled  in  the  drawn  cup  and 
carries  the  energy  storage  package.  Means  (88)  for  adjusting 
the  preload  of  the  energy  package  and  reducing  the  likeli- 
hood  of  an  energy  package  failure  are  provided.  First  (21) 
and  second  (22)  interlocking  spindle  support  members  are 
provided  which  form  a  cup  reinforcing  and  stress  distribut- 
ing  structure  roughly  box-shaped  in  cross  section.  The  four 
outsids  corners  of  the  cup  are  strengthened  by  indented 
sidewall  portions  (60-63).  A  strengthening  flange  (56)  is  dis- 
posed  about  the  periphery  of  the  cup  and  the  axle,  journal- 
led  in  the  cup,  has  a  relatively  large  diameter  for  distributing 
stress. 
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T h i s   i n v e n t i o n   r e l a t e s   g e n e r a l l y   to   c h a i r   c o n t r o l s  

or  c h a i r   i r o n s   f o r   t i l t i n g   c h a i r s   or  t i l t i n g   c o m p o n e n t s  

of  c h a i r s .   More  p a r t i c u l a r l y ,   t h e   i n v e n t i o n   i s  

d i r e c t e d   to   a  c h a i r   c o n t r o l   a c h i e v i n g   s i m p l i c i t y ,  

n e a t n e s s ,   c o m p a c t n e s s ,   r e l i a b i l i t y ,   and  c o s t   s a v i n g s .  

In  a  t i l t i n g   c h a i r   t h e   s e a t   and  back   a r e   f i r m l y  

f a s t e n e d   t o g e t h e r   and  t h e   s e a t   i s   m o u n t e d   on  a  b a s e  

p r o v i d i n g   p i v o t a b l e   m o v e m e n t .   T i l t i n g   m o v e m e n t   i s  

s u p p l i e d   by  a  c h a i r   c o n t r o l   d i s p o s e d   b e t w e e n   t h e   b a s e  

and  t h e   c h a i r   s e a t .   An  e n e r g y   p a c k a g e   in  t h e   c h a i r  

c o n t r o l   r e s i s t s   b a c k w a r d   t i l t i n g   of  t h e   c h a i r   t o  

e f f e c t i v e l y   s p r i n g   b i a s   t h e   c h a i r   to   a  g e n e r a l l y  

u p r i g h t   p o s i t i o n .   O t h e r   t y p e s   of  c h a i r s   e m p l o y i n g  

a  c h a i r   c o n t r o l   h a v e   b o t h   s t a t i o n a r y   and  t i l t i n g  

c h a i r   m e m b e r s .   An  e x a m p l e   of  s u c h   a  c h a i r   i s   a  

s e c r e t a r i a l   c h a i r   h a v i n g   a  c h a i r   b a c k   m o u n t e d   f o r  

b a c k w a r d   t i l t i n g   m o v e m e n t   r e l a t i v e   to   t h e   s e a t .   I n  

t h i s   c a s e   t h e   c h a i r   c o n t r o l   s p r i n g   b i a s e s   t h e   c h a i r  

back   i n t o   a  g e n e r a l l y   u p r i g h t   p o s i t i o n .  

In  g e n e r a l ,   t h e s e   p r i o r   a r t   c h a i r   c o n t r o l s  

s u f f e r   f rom  a  n u m b e r   of  common  d i s a d v a n t a g e s .   In  t h e  

p r i o r   a r t ,   t h e   i n t e r n a l   w o r k i n g s   of  t h e   c h a i r   c o n t r o l  

a r e   in  t h e   open   and  in  many  c a s e s   t h e   s t a t i o n a r y   a n d  

p i v o t i n g   f r a m e   m e m b e r s   a r e   r e l a t i v e l y   c o m p l e x  

s t r u c t u r e s   i n t e r c o n n e c t e d   by  a  p l u r a l i t y   of  r i v e t s  

and  b o l t s .   The  e x t r a   work  r  q u i r e d ,   when  b o l t s   a n d  

r i v e t s   a r e   u s e d ,   f o r   a s s e m b l y   of  t h i s   t y p e   o f  

s t r u c t u r e   s l o w s   t h e   o p e r a t i o n   and  m a t e r i a l l y   a d d s   t o  

t h e   c o s t   of  m a n u f a c t u r e .   F u r t h e r m o r e ,   t h e   f a c t   t h a t  



t h e   i n t e r n a l  w o r k i n g s   of  t h e   c h a i r   c o n t r o l ,   and  i n  

p a r t i c u l a r ,   t h e   e n e r g y   p a c k a g e   a r e   in  t h e   open   p r e s e n t s  

s e v e r a l   p r o b l e m s .   T h i s   t y p e   of   open   d e s i g n   p r e s e n t s  

a  c l u t t e r e d   a p p e a r a n c e ,   p r e s e n t s   t h e   p o s s i b i l i t y   o f  

p i n c h i n g   or   c a t c h i n g   m a t e r i a l   in   t h e   e n e r g y   p a c k a g e  

and  in   g e n e r a l   s e r v e s   as  a  s e t t l i n g   p l a c e   f o r   d e b r i s .  

A t t e m p t s   to   a t   l e a s t   p a r t i a l l y   e n c l o s e   t h e  

i n t e r n a l   w o r k i n g s   of  t h e   c h a i r   c o n t r o l   a r e   f o u n d   i n  

t h e   p r i o r   a r t .   H o w e v e r ,   t h e s e   p r i o r   a r t   c h a i r   c o n t r o l s  

h a v e   a l w a y s   e m p l o y e d   c a s t   i r o n   h o u s i n g s   or  f o l d e d  

e n c l o s u r e s .   C a s t   i r o n   e n c l o s u r e s   a r e   h e a v y   a n d  

r e l a t i v e l y   e x p e n s i v e   to   m a n u f a c t u r e ,   and  c a s t i n g  

t o l e r a n c e s   a r e   n o t   g o o d .   F o l d e d   e n c l o s u r e s   g e n e r a l l y  

e n c l o s e   no  more   t h a n   t h r e e   s i d e s   o f   t h e   c h a i r   c o n t r o l ,  

and  a r e   made  of  r e l a t i v e l y   t h i c k   m e t a l   in   o r d e r   t o  

w i t h s t a n d   t h e   r e l a t i v e l y   h i g h   s t r e s s e s   i m p o s e d   o n  

t h e   c h a i r   c o n t r o l .   Use  of  r e l a t i v e l y   t h i c k   m e t a l   f o r  

t h e   f o l d e d   e n c l o s u r e   adds   to   t h e   c o s t   of  m a n u f a c t u r i n g  

t h e s e   t y p e s   of   c h a i r   c o n t r o l s .   Such  s t r u c t u r e s   a r e  

d i f f i c u l t   to   f o l d   and  w e l d ,   and  w a s t e   much  of   t h e  

s h e e t   m a t e r i a l   f r om  w h i c h   t h e y   a r e   f o r m e d .   A l s o ,   t h e  

t o l e r a n c e s   a c h i e v e d   w i t h   f o l d e d   e n c l o s u r e s   a r e   s t i l l  

n o t   h i g h ,   and  a  r e l a t i v e l y   c o m p l e x   c h a i r   c o n t r o l   i s  

p r e s e n t e d   w i t h   many  i n t e r n a l   w o r k i n g s   s t i l l   e x p o s e d .  

A c c o r d i n g   to   t h e   p r e s e n t   i n v e n t i o n ,   a  c h a i r  

c o n t r o l   c o m p r i s e s :   an  open   t o p ,   g e n e r a l l y   r e c t a n g u l a r ,  

deep   d r a w n   cup  h a v i n g   f i v e   s i d e s   f o r   e n c l o s i n g  

a  t o r s i o n a l   e n e r g y   s t o r a g e   p a c k a g e ;   m e a n s  

f o r   s e c u r i n g   a  b a s e   s t r u c t u r e   to   t h e   cup  and  e v e n l y  

d i s t r i b u t i n g   s t r e s s e s   to   t h e   w a l l s   of  t h e   c u p ,   t h e  



s e c u r i n g   means   c o m p r i s i n g   f i r s t   and  s e c o n d  

g e n e r a l l y   L - s h a p e d   i n t e r l o c k i n g   s p i n d l e   s u p p o r t  

m e m b e r s ,   t h e   s u p p o r t   m e m b e r s   h a v i n g   a p e r t u r e s  

f o r   r e c e i v i n g   a  s p i n d l e   and  t h e   s u p p o r t   m e m b e r s  

f o r m i n g   a  r o u g h l y   b o x - s h a p e d   cup  r e i n f o r c i n g   s t r u c t u r e  

w e l d e d   to   t h e   b o t t o m   and  t h r e e   a d j o i n i n g  
s i d e w a l l s   of  t h e   cup ;   and  means   f o r  

j o u r n a l l i n g   a  t i l t i n g   c h a i r   member   a b o u t   t h e   c u p ,  
i n c l u d i n g   f i r s t   and  s e c o n d   s t r e t c h e r s   f o r  

s e c u r i n g   t h e   c h a i r   c o n t r o l   to   a  t i l t i n g   c h a i r  

m e m b e r .  

A n o t h e r   p r o b l e m   w i t h   p r i o r   a r t   c h a i r   c o n t r o l s  

i n v o l v e s   f r e e - f a l l   of  t h e   t i l t i n g   c h a i r   m e m b e r  

a g a i n s t   i t s   s t o p s   upon   f a i l u r e   of   t h e   e n e r g y  

p a c k a g e   or  an  a s s o c i a t e d   c o m p o n e n t .   O f t e n   t h i s  

f r e e - f a l l   b a c k w a r d   i n t o   t h e   t i l t e d   p o s i t i o n   i s  

v i o l e n t   e n o u g h   to   t i p   t h e   c h a i r   b a c k w a r d   and  e n d a n g e r  

t h e   o c c u p a n t .   A  c h a i r   c o n t r o l   a c c o r d i n g   to   t h e  

p r e s e n t   i n v e n t i o n   can  be  made  to   o v e r c o m e   t h i s  

p r o b l e m   by  i n c l u d i n g   s t o p   means   d i s p o s e d   on  t h e   t o p  
f o u r   c o r n e r s   of  t h e   cup  f o r   d e f i n i n g   an  a r c   o f  

t r a v e l   of  a  t i l t i n g   c h a i r   member   j o u r n a l l e d   a b o u t  

t h e   c u p .   The  p r e s e n t   i n v e n t i o n   p r o v i d e s   a  r e l a t i v e l y  
t h i n   d r a w n   m e t a l   cup  w h i c h ,   by  a  c o m b i n a t i o n   o f  

f e a t u r e s ,   has   s u f f i c i e n t   s t r e n g t h   to   w i t h s t a n d   t h e  

s t r e s s e s   n o r m a l l y   i m p o s e d   on  a  c h a i r   c o n t r o l .   T h e s e  

f e a t u r e s   i n c l u d e   t h e   i n h e r e n t   s t r e n g t h   and  s t i f f n e s s  

of   a  r e c t a n g u l a r   or  b o x - s h a p e d   s t r u c t u r e   a n d  

p r o v i s i o n   of  means   f o r   s e c u r i n g   a  b a s e   s t r u c t u r e   t o  

t h e   h o u s i n g   and  e v e n l y   d i s t r i b u t i n g   s t r e s s   to   t h e  



w a l l s   of   t h e   h o u s i n g .  

In  more   n a r r o w   a s p e c t s   of  t h e   i n v e n t i o n ,   t h e  

means   f o r   s e c u r i n g   a  b a s e   s t r u c t u r e   to   t h e   h o u s i n g  

and  e v e n l y   d i s t r i b u t i n g   s t r e s s   to   t h e   w a l l s   of   t h e  

h o u s i n g   c o m p r i s e s   f i r s t   and  s e c o n d   i n t e r l o c k i n g  

s p i n d l e   s u p p o r t   m e m b e r s   f o r m i n g   a  cup  r e i n f o r c i n g  

s t r u c t u r e   r o u g h l y   b o x - s h a p e d   in  c r o s s   s e c t i o n .   T h i s  

b o x - s h a p e d   s p i n d l e   s e c u r i n g   s t r u c t u r e   s e r v e s   t o  

t r a n s m i t   and  e v e n l y   d i s t r i b u t e   f o r c e s   f rom  t h e  

s t a t i o n a r y   c h a i r   s t r u c t u r e   to   f o u r   of  t h e   f i v e   w a l l s  

of  t h e   d r a w n   h o u s i n g .   A d d i t i o n a l l y   t h i s   s t r u c t u r e ,  

b e c a u s e   of  i t s   b o x - s h a p e   s e r v e s   to   m a t e r i a l l y  

s t r e n g t h e n   t h e   c u p .   The  means   f o r   j o u r n a l l i n g   a  

t i l t i n g   c h a i r   member   a b o u t   t h e   h o u s i n g   c o m p r i s e s  

f i r s t   and  s e c o n d   s t r e t c h e r s   f o r   s e c u r i n g   t h e   c h a i r  

c o n t r o l   to   a  t i l t i n g   c h a i r   or   t i l t i n g   c h a i r   s e c t i o n .  

An  a x l e   i s   s e c u r e d   to   b o t h   s t r e t c h e r s   and  e x t e n d s  

t h e r e b e t w e e n .   The  a x l e   i s   j o u r n a l l e d   in  t h e   d r a w n  

cup  s u c h   t h a t   t h e   t i l t i n g   c h a i r   member   is   p i v o t a b l e  

a b o u t   t h e   cup .   The  e n e r g y   s t o r a g e   p a c k a g e   s p r i n g  

b i a s e s   t h e   t i l t i n g   c h a i r   member   in  a  g e n e r a l l y   u p r i g h t  

p o s i t i o n .   A  r e l a t i v e l y   l a r g e   d i a m e t e r   a x l e   i s  

j o u r n a l l e d   in   t h e   c u p ,   to   more   e v e n l y   d i s t r i b u t e   t h e  

l o a d   of  t h e   a x l e   on  t h e   d r a w n   cup .   The  f o u r   o u t s i d e  

c o r n e r s   of   t h e   cup  a r e   r e i n f o r c e d   by  i n d e n t e d   s i d e w a l l  

p o r t i o n s   i n t e r c o n n e c t i n g   two  s i d e s   of  t h e   cup  in  e a c h  

o u t s i d e   c o r n e r .   The  cup  is   f u r t h e r   s t r e n g t h e n e d   b y  

a  f l a n g e   d i s p o s e d   a b o u t   t h e   p e r i p h e r y   of  t h e   cup .   T h e  

f l a n g e   a l s o   s e r v e s   as  a  m o u n t i n g   p l a t f o r m   f o r   s t o p  

means   d e f i n i n g   t h e   a r c   of  t r a v e l   of  t h e   t i l t i n g   c h a i r  



m e m b e r .  

The  i n v e n t i o n   may  be  c a r r i e d   i n t o   p r a c t i c e   i n  

v a r i o u s   ways  b u t   one  c h a i r   c o n t r o l   e m b o d y i n g   t h e  

i n v e n t i o n   w i l l   now  be  d e s c r i b e d   by  way  of  e x a m p l e  

w i t h   r e f e r e n c e   to   t h e   a c c o m p a n y i n g   d r a w i n g s ,   i n  

w h i c h :  

F i g u r e   1  is   a  t o p   v i e w   of  t h e   c h a i r   c o n t r o l ;  

F i g u r e   2  i s   a  s i d e   v i ew   of  t h e   c h a i r   c o n t r o l ;  

F i g u r e   3  i s   a  t o p   v i e w   of  t h e   h o u s i n g   of  t h e  

c h a i r   c o n t r o l ;  

F i g u r e   4  i s   a  s i d e   v i e w ,   p a r t i a l l y   in  s e c t i o n  

of  t h e   h o u s i n g   of  t h e   c h a i r   c o n t r o l ;  

F i g u r e   5  i s   a  r e a r   v i ew   of  t h e   h o u s i n g   of  t h e  

c h a i r   c o n t r o l ;  

F i g u r e   6  i s   a  s e c t i o n a l   v i e w   t a k e n   a l o n g   l i n e  

V I - V I   of   F i g u r e   2 ;  

F i g u r e   7  i s   a  d e t a i l e d   v i ew   of  t h e   end  of  t h e  

a x l e   of  t h e   c h a i r   c o n t r o l   i l l u s t r a t i n g   t h e   m a n n e r   o f  

i t s   a t t a c h m e n t   to   a  s t r e t c h e r ;  

F i g u r e   8  i s   a  p l a n   v i e w   of  an  a d j u s t m e n t   r o d  

f o r m i n g   p a r t   of  t h e   c h a i r   c o n t r o l ;   a n d  

F i g u r e   9  i s   a  f r a c t i o n a l   s e c t i o n a l   v i e w   of  t h e  

s t r e t c h e r   t a k e n   a l o n g   l i n e   I X - I X   of  F i g u r e s   1  and  2 .  

R e f e r r i n g   to   F i g u r e s   1  and  2,  a  c h a i r   c o n t r o l  

or   c h a i r   i r o n   c o n s t r u c t e d   a c c o r d i n g   to   t h e   p r e s e n t  
i n v e n t i o n   i s   i l l u s t r a t e d .   The  c h a i r   c o n t r o l   g e n e r a l l y  

i n d i c a t e d   by  t h e   n u m e r a l   10  c o m p r i s e s   an  open   t o p ,  

g e n e r a l l y   r e c t a n g u l a r ,   d r awn   cup  11  f o r   h o u s i n g   a n  

e n e r g y   s t o r a g e   p a c k a g e   g e n e r a l l y   i n d i c a t e d   by  t h e  

n u m e r a l   12.  Means  f o r   s e c u r i n g   a  b a s e   s t r u c t u r e   t o  



t h e   cup  11  and  e v e n l y   d i s t r i b u t i n g   s t r e s s   to   t h e  

w a l l s   of   t h e   cup  11  i s   d i s p o s e d   a t   14.  F i r s t   a n d  

s e c o n d   s t r e t c h e r s   15  and  16  r e s p e c t i v e l y ,   a r e  

d i s p o s e d   on  o p p o s i t e   s i d e s   of   t h e   cup  11.  T h e  

s t r e t c h e r s   15  and  16  e n a b l e   t h e   c h a i r   c o n t r o l   to   b e  

s e c u r e d   to   a  t i l t i n g   c h a i r   m e m b e r .   An  a x l e   20  i s  

s e c u r e d   to   and  e x t e n d s   b e t w e e n   t h e   s t r e t c h e r s   15  

and  16,   t h e   a x l e   b e i n g   j o u r n a l l e d   in  t h e   d r a w n   c u p  
1 1 .  

The  p r e s e n t   e m b o d i m e n t   of  t h e   i n v e n t i o n   i s  

p a r t i c u l a r l y   a d a p t e d   f o r   u se   as  a  t i l t i n g   c h a i r  

c o n t r o l .   In  a  t i l t i n g   c h a i r ,   t h e   s e a t   and  b a c k  

a r e   f i r m l y   f a s t e n e d   t o g e t h e r   and  t h e   c h a i r   i s  

m o u n t e d   on  a  b a s e   p r o v i d i n g   p i v o t a b l e   m o v e m e n t .  

The  c h a i r   c o n t r o l   10  i s   d i s p o s e d   b e t w e e n   t h e   b a s e  

and  t h e   c h a i r ,   p r o v i d i n g   b a c k w a r d   m o v e m e n t   a n d  

e f f e c t i v e l y   s p r i n g   b i a s i n g   t h e   c h a i r   in   a  g e n e r a l l y  

u p r i g h t   p o s i t i o n .   The  means   14  f o r   s e c u r i n g   t h e   b a s e  

to   t h e   cup  11  and  e v e n l y   d i s t r i b u t i n g   s t r e s s   to   t h e  

w a l l s   of   t h e   cup  i n c l u d e s   a p e r t u r e s   21  and  22  f o r  

r e c e i v i n g   t h e   s p i n d l e   of  a  b a s e   s t r u c t u r e .   T h e  

s t r e t c h e r s   s u c h   as  t h e   one  i l l u s t r a t e d   a t   16  a r e  

b o l t e d   or   o t h e r w i s e   s e c u r e d   in  a  s u i t a b l e   m a n n e r   t o  

t h e   u n d e r s i d e   of  t h e   c h a i r   s e a t .   The  t i l t i n g   a c t i o n  

of  t h e   c h a i r   r e s u l t s   f r o m   r o t a t i o n   of  t h e   a x l e   20  

j o u r n a l l e d   in  t h e   d r a w n   cup  11.  The  e n e r g y   p a c k a g e  
h o u s e d   w i t h i n   t h e   d r a w n   cup  11  s p r i n g   b i a s e s   t h e  

s t r e t c h e r s .  t o   t h e   g e n e r a l l y   h o r i z o n t a l   p o s i t i o n  

i l l u s t r a t e d   by  t h e   s t r e t c h e r   16  in  F i g u r e   2.  T i l t i n g  

of  t h e   c h a i r   b a c k w a r d   r o t a t e s   t h e   s t r e t c h e r s   16  



t h r o u g h   an  a r c o l   i l l u s t r a t e d   in  F i g u r e   2.  P i v o t a b l e  

m o v e m e n t   a b o u t   a  g e n e r a l l y   v e r t i c a l   a x i s   i s   a c h i e v e d  

t h r o u g h   r o t a t i o n   of  a  b a s e   s p i n d l e   i n s e r t e d   i n  

a p e r t u r e s   21  and  22  and  s u i t a b l y   s e c u r e d   t h e r e t o   b y  

s t a k i n g ,   w e l d i n g ,   or  t h e   l i k e .  

A l t e r n a t i v e l y ,   a  c h a i r   c o n t r o l   c o n s t r u c t e d   i n  

a c c o r d a n c e   w i t h   t h e   p r e s e n t   i n v e n t i o n   may  be  e m p l o y e d  

w i t h   a  c h a i r   h a v i n g   s t a t i o n a r y   and  t i l t i n g   c h a i r  

s e c t i o n s .   An  e x a m p l e   of  s u c h   a  c h a i r   i s   a  

s e c r e t a r i a l   c h a i r   h a v i n g   a  c h a i r   b a c k   w h i c h   is   m o u n t e d  

f o r   b a c k w a r d   t i l t i n g   m o v e m e n t   r e l a t i v e   to  t h e   s e a t .  

In  t h i s   c a s e ,   t h e   s e a t   i s   f i x e d   and  f o r m s   p a r t   of  t h e  

b a s e   s t r u c t u r e   and  t h e   s e a t   b a c k   i s   h e l d   in  a  n o r m a l  

or  u p r i g h t   p o s i t i o n   by  t h e   c h a i r   c o n t r o l   10.  When 

a p p l y i n g   t h e   c h a i r   c o n t r o l   10  to   a  s e c r e t a r i a l   c h a i r  

or  t h e   l i k e ,   t h e   r e c t a n g u l a r   d r a w n   cup  11  is   s e c u r e d  

to   t h e   c h a i r   s e a t   by  a  b o l t   or  t h e   l i k e   i n s e r t e d  

t h r o u g h   t h e   a p e r t u r e s   21  and  22.  The  t i l t i n g   c h a i r  

b a c k   i s   t h e n   s e c u r e d   to   t h e   s t r e t c h e r s   15  and  16  t o  

a l l o w   t i l t i n g   m o v e m e n t   of  t h e   c h a i r   b a c k   t h r o u g h   t h e  

a n g l e  4  .   The  e n e r g y   p a c k a g e   c o n t a i n e d   in  t h e   d r a w n  

cup  11  s e r v e s   to   s p r i n g   b i a s   t h e   s t r e t c h e r s   and  h e n c e  

t h e   c h a i r   b a c k   to   a  g e n e r a l l y   u p r i g h t   p o s i t i o n .  

Many  of  t h e   a d v a n t a g e s   t h a t   f l o w   f rom  t h e   c h a i r  

c o n t r o l   b e i n g   d e s c r i b e d   r e s u l t   f rom  p r o v i s i o n   of  a n  

open   t o p ,   g e n e r a l l y   r e c t a n g u l a r   d r a w n   cup  f o r   h o u s i n g  

t h e   i n t e r n a l   w o r k i n g s   of   t h e   c h a i r   c o n t r o l .   R e f e r r i n g  

now  to  F i g u r e s   3,  4  and  5,  t h e   d r awn   cup  11  i s  

i l l u s t r a t e d   in  f u r t h e r   d e t a i l .   H e r e t o f o r e   i t   has   b e e n  

t h o u g h t   i m p o s s i b l e   to   e m p l o y   r e l a t i v e l y   t h i n   m e t a l   o f  



t h e   t y p e   u s e d   in   a  d r a w i n g   p r o c e s s   f o r   h o u s i n g   t h e  

i n t e r n a l   w o r k i n g s ,   and  in   p a r t i c u l a r ,   t h e   e n e r g y  

p a c k a g e   of   a  c h a i r   c o n t r o l   b e c a u s e   of  t h e   r e l a t i v e l y  

h i g h   s t r e s s e s   i m p o s e d   on  t h e   s t r u c t u r a l   m e m b e r s   o f  

a  c h a i r   c o n t r o l .   The  d r awn   cup  11  is   s u i t a b l y  

s t r e n g t h e n e d   t h r o u g h   a  c o m b i n a t i o n   of  f e a t u r e s .  

To  b e g i n   w i t h ,   t h e   o v e r a l l   s h a p e   of  t h e   cup  l e n d s   t o  

i t s   s t r e n g t h .   A  f i v e - s i d e d   r e c t a n g u l a r   s t r u c t u r e   i s  

i n h e r e n t l y   s t r o n g e r   and  s t i f f e r   t h a n   t h r e e   and  f o u r -  

s i d e d ,   f o l d e d   s t r u c t u r e s   c o n s t r u c t e d   f r o m   t h e   s a m e  

m a t e r i a l .   F u r t h e r m o r e   t h e   means   f o r   s e c u r i n g   t h e   b a s e  

to   t h e   cup  and  e v e n l y   d i s t r i b u t i n g   s t r e s s   to   t h e   w a l l s  

of   t h e   cup  d i s p o s e d   a t   14  c o m p r i s e s   f i r s t   and  s e c o n d  

i n t e r l o c k i n g   s p i n d l e   s u p p o r t   m e m e b r s   30  and  31  w h i c h  

fo rm  a  cup  r e i n f o r c i n g   and  s t r e s s   d i s t r i b u t i n g  

s t r u c t u r e   r o u g h l y   b o x - s h a p e d   in   c r o s s   s e c t i o n .   As  b e s t  

i l l u s t r a t e d   in   F i g u r e   3,  t h e   b o x - s h a p e d   cup  r e i n f o r c i n g  

s t r u c t u r e   i s   w e l d e d   to   o p p o s i n g   s i d e s   32  and  33  of  t h e  

cup  11  and  to   a  t h i r d   s i d e   34  and  t h e   b o t t o m   35  of  t h e  

cup  11.  The  b o x - s h a p e d   s t r u c t u r e   i s   in  i t s e l f  

i n h e r e n t l y   s t i f f   and  by  v i r t u e   of   i t s   w i d e l y   d i s -  

t r i b u t e d   f o u r   p o i n t   c o n t a c t   w i t h   t h e   cup  11,   s e r v e s   t o  

e v e n l y   d i s t r i b u t e   s t r e s s e s   f rom  t h e   s p i n d l e   to   t h e  

r e l a t i v e l y   t h i n   d r awn   cup  11.  The  i n t e r l o c k i n g   s p i n d l e  

s u p p o r t   m e m b e r s   30  and  31  i n c l u d e d   m a t i n g   t a b s   a n d  

s l o t s   a t   38,  39  and  40,   d e f i n i n g   an  i n t e r f a c e   b e t w e e n  

t h e   s u p p o r t   m e m b e r s   d i s p o s e d   so  t h a t   t h e   s u p p o r t  

m e m b e r s   30  and  31  may  be  f u s e d   t o g e t h e r   and  to   t h e   c u p  
11  w i t h   s i n g l e   w e l d s   d i s p o s e d   a t   41  and  42.  T h i s  

g r e a t l y   s i m p l i f i e s   m a n u f a c t u r i n g   p r o c e d u r e s ,   s i n c e   t h e  



cup  11  may  s i m p l y   be  s e t   in  a  j i g   or  f i x t u r e   h a v i n g  

a  s p i n d l e   w h i c h   p r o t r u d e s   t h r o u g h   t h e   o p e n i n g   43  i n  

t h e   b o t t o m   of  t h e   cup .   The  i n t e r l o c k i n g   s p i n d l e  

s u p p o r t   m e m b e r s   30  and  31  may  t h e n   be  d r o p p e d   o v e r   t h e  

s p i n d l e   and  s e c u r e d   t h e r e   by  g r a v i t y   w h i l e   w e l d s   41  

and  42  a r e   a p p l i e d .   Welds   a t   43  and  44  s e c u r e   t h e   b o x -  

s h a p e d   r e i n f o r c i n g   s t r u c t u r e   to   o p p o s i n g   s i d e s   32 

and  33,  r e s p e c t i v e l y ,   of  t h e   d r a w n   cup  11.  A n o t h e r  

a d v a n t a g e   p r o v i d e d   by  t h e   d r a w n   cup  is   t h a t   t h e   d r a w n  

cup  can   be  e a s i l y   m a n u f a c t u r e d   to   h i g h e r   t o l e r a n c e s  

t h a n   f o l d e d   s t r u c t u r e s .  

The  d r a w n   cup  11  f u r t h e r   i n c l u d e s   means   f o r  

j o u r n a l l i n g   a  t i l t i n g   c h a i r   member   a b o u t   t h e   c u p ,  
t h e   means   c o m p r i s i n g   a  p a i r   of  a p e r t u r e s   45  and  46  

d i s p o s e d   in  o p p o s i n g   s i d e s   32  and  33,  r e s p e c t i v e l y ,   o f  

t h e   d r a w n   cup  11.  The  a p e r t u r e s   45  and  46  r e c e i v e  

t h e   r e l a t i v e l y   l a r g e   d i a m e t e r   a x l e   20  ( b e s t  

i l l u s t r a t e d   in  F i g u r e   1)  w h i c h   c o n t r i b u t e s   to   t h e  

f e a s i b i l i t y   of  t h e   d r awn   cup  d e s i g n   by  s e r v i n g   t o  

e v e n l y   d i s t r i b u t e   s t r e s s e s   t r a n s m i t t e d   to   t h e   cup  f r o m  

t h e   t i l t i n g   c h a i r   m e m b e r .   The  d i a m e t e r   of  t h e   a x l e  

20  i s   a p p r o x i m a t e l y   2.5  cms,   or  l a r g e r .  

The  cup  11  f u r t h e r   i n c l u d e s   s t o p   means   d i s p o s e d  

on  t h e   t o p   f o u r   c o r n e r s   of   t h e   cup  in  a p e r t u r e s   5 0 ,  

51,  52  and  53  ( b e s t   i l l u s t r a t e d   in  F i g u r e   3)  f o r  

d e f i n i n g   t h e   a r c   of  t r a v e l .   The  s t o p   means   f i t t e d  

i n t o   t h e s e   a p e r t u r e s   c o m p r i s e s   a  p l u r a l i t y   o f  

p l a s t i c   b u t t o n s   54  b e s t   i l l u s t r a t e d   in   F i g u r e s   1  a n d  

2.  P r e f e r a b l y   t h e   b u t t o n s   54  a r e   f o r m e d   of  a  u r e t h a n e  

e l a s t o m e r   and  i n c l u d e   a  c e n t r a l l y   l o c a t e d   p r o j e c t i o n  



55.  The  b u t t o n s   54  p r e v e n t   m e t a l - t o - m e t a l   c o n t a c t  

b e t w e e n   t h e   s t r e t c h e r s   15  and  16  and  t h e   cup  1 1 .  

The  p r o j e c t i o n s   55  p r o v i d e   a  f u r t h e r   c u s h i o n i n g  

e f f e c t   to   p r o v i d e   a  s t o p   a c t i o n   w h i c h   i s   i n i t i a l l y  

s o f t   b u t   q u i c k l y   f i r m s .   The  b u t t o n s   54  a r e   m o u n t e d  

on  a  f l a n g e   56  w h i c h   e x t e n d s   a b o u t   t h e   p e r i p h e r y   o f  

t h e   c u p .   In  a d d i t i o n   to   p r o v i d i n g   a  c o n v e n i e n t  

m o u n t i n g   p l a t f o r m   f o r   t h e   s t o p   m e a n s ,   t h e   f l a n g e  

56  s e r v e s   a d d i t i o n a l l y   to   s t r e n g t h e n   t h e   cup  a n d  

a i d s   in  t o o l i n g   c o n s i d e r a t i o n s .   The  f o u r   t o p   c o r n e r s  

of  t h e   cup  in  w h i c h   t h e   a p e r t u r e s   5 0 - 5 3   a r e   p r o v i d e d  

a r e   f u r t h e r   s t r e n g t h e n e d   by  i n d e n t e d   s i d e w a l l  

p o r t i o n s   60,  61,  62  and  63  w h i c h   e a c h   i n t e r c o n n e c t  

two  s i d e s   of  t h e   cup  b e l o w   e a c h   of  t h e   t o p   f o u r  

c o r n e r s   of   t h e   cup .   For   e x a m p l e ,   t h e   i n d e n t e d   s i d e w a l l  

p o r t i o n   60  d i s p o s e d   b e l o w   t h e   a p e r t u r e   50  i n t e r -  

c o n n e c t s   t h e   s i d e w a l l s   33  and  34  of  t h e   cup  1 1 .  

R e f e r r i n g   now  to   F i g u r e s   6  and  7,  d e t a i l s  

r e g a r d i n g   t h e   j o u r n a l l i n g   of  t h e   a x l e   20  in   t h e   c u p  
11  and  t h e   s e c u r i n g   of  t h e   a x l e   20  to   t h e   s t r e t c h e r s  

15  and  16  a r e   f u r t h e r   i l l u s t r a t e d .   The  a x l e   20  i s  

j o u r n a l l e d   in  t h e   d r a w n   cup  11  w i t h   p l a s t i c   b e a r i n g  

i n s e r t s   s u c h   as  t h e   one  i l l u s t r a t e d   a t   70.  T h e  

p l a s t i c   b e a r i n g   i n s e r t s   a r e   s i m p l y   p r e s s e d   i n t o   t h e   c u p  
11  and  m a i n l y   r e c e i v e   r a d i a l   l o a d i n g   f r o m   t h e   a x l e   2 0 .  

H o w e v e r ,   t h e   b e a r i n g   i n s e r t s   70  a l s o   i n c l u d e   t h r u s t  

b e a r i n g   f a c e s   71  t h a t   f a c e   away  f rom  t h e   cup  11  t o  

m a i n t a i n   a p p r o p r i a t e   s p a c i n g   b e t w e e n   t h e   cup  11  and  t h e  

s t r e t c h e r s   15  and  16.  S p a c i n g   b e t w e e n   t h e   cup  11  a n d  

t h e   s t r e t c h e r s   15  and  16  s u f f i c i e n t   to   e n s u r e   c l e a r a n c e  



f o r   t h e   f l a n g e   56  e x t e n d i n g   a b o u t   t h e   p e r i p h e r y   of  t h e  

cup  is   e n s u r e d   by  i n w a r d l y   p r o j e c t i n g   e m b o s s e d   s e c t i o n s  

72  on  t h e   s t r e t c h e r s   15  and  16.  The  i n w a r d l y   e m b o s s e d  

s e c t i o n s   72  a r e   d i s p o s e d   on  t h e   s t r e t c h e r s   15  and  16 

a t   t h e   p o i n t   a t   w h i c h   t h e y   a r e   s e c u r e d   to   t h e   a x l e   2 0 ,  

s u c h   t h a t   t h e   t h r u s t   b e a r i n g   f a c e s   71  of  t h e   b e a r i n g s  

70  r i d e   t h e r e a g a i n s t .   The  e m b o s s e d   s e c t i o n s   72  r e d u c e  

t h e   t h i c k n e s s   r e q u i r e d   f o r   t h e   b e a r i n g   i n s e r t s   70  a n d  

t h u s   r e d u c e   t h e   c o s t   of  t h e   i n s e r t s .  

The  ends   of  t h e   a x l e   20  a r e   s l o t t e d   as  i l l u s t r a t e d  

a t   74  and  t h e   s t r e t c h e r s   15  and  16  a r e   p r o v i d e d   w i t h  

w e b b e d   o p e n i n g s   75  t h r o u g h   w h i c h   t h e   ends   of  t h e   a x l e  

p r o j e c t .   Each   w e b b e d   o p e n i n g   75  i n c l u d e s   a  web  76 

w h i c h   i s   a l i g n e d   w i t h   t h e   s l o t   74  p r o v i d e d   on  t h e  

r e s p e c t i v e   end  of  a x l e   20.  The  a x l e   20  i s   c o n v i e n t l y  

s e c u r e d   to   t h e   s t r e t c h e r s   15  and  16  by  s w a g g i n g   o r  

e x p a n d i n g   t h e   ends   of  t h e   a x l e   as  i l l u s t r a t e d   a t   7 7 .  

The  s w a g g e d   ends   77  of  t h e   a x l e   20  a r e   s u r r o u n d e d   b y  

i n w a r d l y   e m b o s s e d   s e c t i o n   72  of  s t r e t c h e r s   15  and  1 6 ,  

and  t h i s   s e r v e s   c o n v e n i e n t l y   to   r e d u c e   t h e   p o s s i b i l i t y  

of  s n a g g i n g   f a b r i c   or  s c r a t c h i n g   t h e   o c c u p a n t   of  t h e  

c h a i r .  

R e f e r r i n g   now  b a c k   to   F i g u r e s   1  and  2,  t h e   e n e r g y  

p a c k a g e   12  h o u s e d   w i t h i n   t h e   d r a w n   cup  11  w i l l   b e  

d e s c r i b e d   in   f u r t h e r   d e t a i l .   The  e n e r g y   p a c k a g e   12 

may  be  c h a r a c t e r i z e d   as  b e i n g   of  t h e   t o r s i o n   c o i l   s p r i n g  

t y p e   a l t h o u g h   i t   s h o u l d   be  u n d e r s t o o d   t h a t   w i t h   m i n o r  

m o d i f i c a t i o n s   o t h e r   t y p e s   of  e n e r g y   p a c k a g e s   may  b e  

e m p l o y e d .   For   e x a m p l e ,   known  t y p e s   of  e n e r g y   p a c k a g e s  

t h a t   may  be  u s e d   w i t h   t h e   p r e s e n t   i n v e n t i o n   i n c l u d e  



r u b b e r   p a c k ,   c o i l   s p r i n g ,   l e a f   s p r i n g ,   and  t o r s i o n  

b a r   s y s t e m s   f o r   s t o r i n g   e n e r g y .   R u b b e r   p a c k s   c o m p r i s e  

a  s t a t i o n a r y   s u p p o r t   member   and  a  t i l t i n g   m e m b e r  

i n t e r c o n n e c t e d   by  a  web  of   r e s i l i e n t   r u b b e r .   C o i l  

s p r i n g   s y s t e m s   may  be  of  t h e   t o r s i o n   s p r i n g   t y p e   o r  

s i m p l e   c o m p r e s s i o n   and  t e n s i o n   t y p e .   T o r s i o n   c o i l  

s p r i n g s   may  h a v e   t h e   c o i l   f i x e d   w i t h   one  or  t w o  

t a i l s   of   t h e   c o i l   d e f l e c t e d ,   or  b o t h   t a i l s   of   t h e   c o i l  

may  be  f i x e d   and  t h e   c o i l   i t s e l f   may  be  d e f l e c t e d .  

Wi th   s i m p l e   c o i l   s p r i n g   s y s t e m s ,   e n e r g y   i s   s t o r e d   b y  

s i m p l e   c o m p r e s s i o n   or  e x t e n s i o n   of  a  c o i l   s p r i n g .  

L e a f   s p r i n g   s y s t e m s   i n c l u d e   c a n t i l e v e r   and  beam  l o a d e d  

e n e r g y   s t o r i n g   m e m b e r s .   T o r s i o n   b a r   s y s t e m s   m a y  
be  f i x e d   a t   one  end  w i t h   a  moment   a p p l i e d   to   t h e  

o p p o s i t e   end  or  maybe  f i x e d   a t   b o t h   ends   w i t h   a  

moment   a p p l i e d   to   t h e   c e n t r e   of  t h e   t o r s i o n   b a r .  

In  t h e   p r e f e r r e d   e m b o d i m e n t   shown  in  t h e   d r a w i n g s ,  

two  c o i l   s p r i n g   80  and  81  a r e   p r o v i d e d .   C o i l   s p r i n g  

80  i n c l u d e s   t a i l s   82  and  83  and  c o i l   s p r i n g   81  

i n c l u d e s   t a i l s   84  and  85.  The  c o i l   s p r i n g s   80  and  81  

a r e   c a r r i e d   by  t h e   a x l e   20  w h i c h   f i x e s   t h e   p o s i t i o n  

of  t h e   c o i l s   in   t h e   d r a w n   cup  11  and  p r e v e n t s   e c c e n t r i c  

d e f l e c t i o n   of  t h e   c o i l   s p r i n g s   when  t o r s i o n a l l y   l o a d e d .  

A  p r o t e c t i v e   p l a s t i c   s l e e v e   86  i s   d i s p o s e d   b e t w e e n   t h e  

a x l e   20  and  t h e   s p r i n g s   80  and  81.  The  p l a s t i c   s l e e v e  

86  p r e v e n t s   m e t a l   to   m e t a l   c o n t a c t   b e t w e e n   t h e  

s p r i n g s   and  t h e   a x l e ,   i m p r o v i n g   t h e   f e e l   and  s o u n d   o f  

t h e   c h a i r   c o n t r o l   as  w e l l   as  l e n g t h e n i n g   t h e   l i f e   o f  

t h e   s p r i n g s .   T a i l s   82  and  84  of  t h e   c o i l   s p r i n g s   80  

and  81  r e s t   u n d e r   t h e   s t r e c t h e r s   15  and  16,  r e s p e c t i v e l y ,  



and  a r e   p r o v i d e d   w i t h   a  s u f f i c i e n t   t o r s i o n a l   p r e l o a d  

to   u r g e   t h e   s t r e t c h e r s   15  and  16  to   t h e   g e n e r a l l y  

h o r i z o n t a l   p o s i t i o n   i l l u s t r a t e d   by  t h e   s t r e t c h e r   16 

in  F i g u r e   2.  As  b e s t   i l l u s t r a t e d   in  F i g u r e s   1  a n d  

9,  t h e   s t r e t c h e r s   15  and  16  i n c l u d e   s p r i n g   l o c a t o r s  

87  f o r m e d   i n t e g r a l l y   w i t h   t h e   s t r e t c h e r s   at   a  

s i g n i f i c a n t   m a n u f a c t u r i n g   and  c o s t   a d v a n t a g e .   T h e  

s p r i n g   l o c a t o r s   87  a r e   s t a m p e d ,   p u n c h e d   or  o t h e r w i s e  

s u i t a b l y   f o r m e d   in  t h e   s t r e t c h e r s   and  t h e   s p r i n g   t a i l s  

82  and  84  a r e   r e t a i n e d   t h e r e b e t w e e n   in  t h e   a r e a  

g e n e r a l l y   i n d i c a t e d   a t   8 7 ' .   The  t a i l s   83  and  85  o n  

t h e   o p p o s i t e   ends   of  t h e   c o i l s   80  and  81  r e s p e c t i v e l y ,  

a r e   c a u g h t   by  means   f o r   a d j u s t i n g   t h e   p r e l o a d   of  t h e  

c o i l s   80  and  81,  g e n e r a l l y   i n d i c a t e d   a t   8 8 .  

The  means   f o r   a d j u s t i n g   t h e   p r e l o a d   of  t h e   e n e r g y  

p a c k a g e   c o m p r i s e s   a  b r a c k e t   89,  i n c l u d i n g   n o t c h e s   90  

and  91  t h r o u g h   w h i c h   t h e   t a i l s   83  and  85  of  t h e   c o i l  

s p r i n g s   80  and  81  p r o j e c t ,   r e s t i n g   u n d e r   t h e   b r a c k e t  

89.  The  b r a c k e t   89  is   v e r t i c a l l y   a d j u s t a b l e   to   v a r y  
t h e   p r e l o a d   of   t h e   s p r i n g s   80  and  81.  The  b r a c k e t  

89  i n c l u d e s   a  f l a n g e   92  w h i c h   s l i d e s   a l o n g   a  v e r t i c a l  

w a l l   93  of  t h e   d r a w n   cup  11  to   g u i d e   v e r t i c a l   m o v e m e n t  

of  t h e   b r a c k e t   89.  A  t h r e a d e d   a d j u s t m e n t   rod   or  b o l t  

94  ( b e s t   i l l u s t r a t e d   in  F i g u r e   8)  e n g a g e s   a  t h r e a d e d  

a p e r t u r e   95  in  t h e   b r a c k e t   89.  The  b o t t o m   of  t h e  

d r a w n   cup  11  i n c l u d e s   an  a p e r t u r e   96  b e s t   i l l u s t r a t e d  

in  F i g u r e   3.  The  t h r e a d e d   a d j u s t m e n t   rod   i n c l u d e s  

a  h a n d l e   97  i n c l u d i n g   a  f i r s t   c i r c u m f e r e n t i a l   s h o u l d e r  

98.  The  t h r e a d e d   a d j u s t m e n t   rod   94  i s   i n s e r t e d  

t h r o u g h   t h e   a p e r t u r e   96  in  t h e   d r awn   cup  11  a n d  



t h r e a d a b l y   e n g a g e s   t h e   b r a c k e t   89  to   v e r t i c a l l y   a d j u s t   • 

t h e   b r a c k e t   89  w i t h i n   t h e   d r a w n   cup  11  by  r o t a t i o n   o f  

t h e   h a n d l e   97.  A  r e t a i n i n g   s c r e w   99  i s   t h r e a d a b l y  
r e c e i v e d   in  an  a x i a l l y   e x t e n d i n g   a p e r t u r e   99'   d i s p o s e d   o n  
t h e   e n d  o f   t h e   a d j u s t m e n t   rod   94.  The  r e t a i n i n g   s c r e w   99 

p r e v e n t s   t h e   b r a c k e t   89  f rom  b e c o m i n g   s e p a r a t e d   f rom  t h e  

a d j u s t m e n t   rod   99  a t   t h e   min imum  p r e l o a d   a d j u s t m e n t .  

P r o v i s i o n   of  d u a l   c o i l   s p r i n g s   80  and  81  i n  

c o m b i n a t i o n   w i t h   t h e   means   f o r   a d j u s t i n g   t h e   p r e l o a d  

of  t h e   c o i l   s p r i n g s   g e n e r a l l y   i n d i c a t e d   a t   88  p r o v i d e s  

an  a d d e d   s a f e t y   f a c t o r   in  t h e   c a s e   of   e n e r g y   p a c k a g e  

f a i l u r e .   For   e x a m p l e ,   i f   one  of   t h e   two  c o i l   s p r i n g s  

80  and  81  were   to   f a i l ,   t h e   b r a c k e t   89,  a l t h o u g h  

e c c e n t r i c a l l y   l o a d e d   w o u l d   s t i l l   be  s u f f i c i e n t l y  

s u p p o r t e d   by  t h e   t h r e a d e d   a s j u s t m e n t   rod   94  and  g u i d e d  

by  t h e   r e a r w a l l   93  to   e n s u r e   t h a t   t h e   t a i l   of  t h e  

r e m a i n i n g   c o i l   s p r i n g   w o u l d   r e m a i n   u n d e r   t h e   b r a c k e t  

89,  p r e v e n t i n g   a  c o m p l e t e   e n e r g y   p a c k a g e   f a i l u r e .  

R e f e r r i n g   now  s p e c i f i c a l l y   to   F i g u r e   8,  t h e  

t h r e a d e d   a d j u s t m e n t   rod   94  i s   i l l u s t r a t e d   in  f u r t h e r  

d e t a i l .   The  h a n d l e   97  and  f i r s t   c i r c u m f e r e n t i a l  

s h o u l d e r   98  of  t h e   t h r e a d e d   a d j u s t m e n t   r o d   94  a r e   m a d e  

of  p l a s t i c , o r   t h e   l i k e ,   c a s t   on  t h e   t h r e a d e d   r o d   9 4 .  

T h i s   i s   t h e   c o n v e n t i o n a l   m a n n e r   of   c o n s t r u c t i n g  

t h r e a d e d   a d j u s t m e n t   r o d s .   H o w e v e r ,   w i t h   c o n v e n t i o n a l  

a d j u s t m e n t   r o d s ,   upon   f a i l u r e   of   t h e   p l a s t i c   h a n d l e  

97,  t h e   f i r s t   c i r c u m f e r e n t i a l   s h o u l d e r   98  d i s i n -  

t a g r a t e s ,   r e l e a s i n g   t h e   a d j u s t m e n t   rod   and  c a u s i n g   a  
t o t a l   e n e r g y   p a c k a g e   f a i l u r e .   In  t h e   p r i o r   a r t ,  
t h i s   p r o v i d e s   a  p o t e n t i a l l y   d a n g e r o u s   s i t u a t i o n ,   s i n c e  



upon  e n e r g y   p a c k a g e   f a i l u r e ,   t h e   c h a i r   w i l l   f r e e -  

f a l l   t h r o u g h   t h e   a n g l e   CL ,  a g a i n s t   i t s   r e a r   s t o p s .  

S i n c e   t h e   a n g l e  @   is   n o r m a l l y   a b o u t   18  or  20  

d e g r e e s ,   o f t e n   t h i s   f r e e - f a l l   i s   s u f f i c i e n t   t o  

o v e r t u r n   t h e   c h a i r   and  e n d a n g e r   t h e   o c c u p a n t .  

H o w e v e r ,   in  t h e   c o n s t r u c t i o n   shown  in  t h e   d r a w i n g s ,  

t h e   t h r e a d e d   rod   94  i n c l u d e s   means   f o r   r e d u c i n g   t h e  

l i k e l i h o o d   of   e n e r g y   p a c k a g e   f a i l u r e   c o m p r i s i n g  

a  s e c o n d   c i r c u m f e r e n t i a l   s h o u l d e r   100  d i s p o s e d   on  t h e  

t h r e a d e d   r o d   94.  The  s e c o n d   c i r c u m f e r e n t i a l   s h o u l d e r  

100  is   f o r m e d   f rom  t h e   b a s e   m e t a l   of  t h e   t h r e a d e d  

a d j u s t m e n t   rod   94  and  i s   d i s p o s e d   on  t he   a d j u s t m e n t  

r o d   o u t s i d e   t h e   d r a w n   cup  11  and  t h e   f i r s t   c i r c u m -  

f e r e n t i a l   s h o u l d e r   98.  T h u s ,   upon  f a i l u r e   of  t h e  

p l a s t i c   h a n d l e   97,  w h i c h   c a u s e s   d i s i n t e g r a t i o n   o f  

t h e   f i r s t   c i r c u m f e r e n t i a l   s h o u l d e r   98,  t h e   s e c o n d  

c i r c u m f e r e n t i a l   s h o u l d e r   100  a c t s   as  a  b a c k u p ,  

p r e v e n t i n g   r e l e a s e   of  t h e   t h r e a d e d   a d j u s t m e n t   rod   9 4 .  

S i n c e   t h e   f i r s t   and  s e c o n d   c i r c u m f e r e n t i a l   s h o u l d e r s  

98  and  100  a r e   d i s p o s e d   in  c l o s e   p r o x i m i t y   on  t h e  

t h r e a d e d   a d j u s t m e n t   r o d   94,  upon  f a i l u r e   of  t h e  

p l a s t i c   h a n d l e   97,  a  f r e e - f a l l   of  a p p r o x i m a t e l y   t h r e e  

d e g r e e s   w i l l   o c c u r .   T h u s ,   t h e   s e c o n d   s h o u l d e r   1 0 0  

a l l o w s   t h e   use   of  a  s i m p l e   m o u l d e d   or  c a s t   p l a s t i c  

f i r s t   s h o u l d e r   and  h a n d l e ,   d e c r e a s i n g   t h e   c o s t   of  t h e  

c h a i r   c o n t r o l   and  y e t   s u b s t a n t i a l l y   r e d u c i n g   t h e  

p r o b a b i l i t y   of  an  e n e r g y   p a c k a g e   f a i l u r e   t h a t   c o u l d  

e n d a n g e r   t h e   o c c u p a n t   upon  f a i l u r e   of  t h e   p l a s t i c  

h a n d l e   and  f i r s t   s h o u l d e r .  



1.  A  c h a i r   c o n t r o l   c o m p r i s i n g :   an  open   t o p ,  

g e n e r a l l y   r e c t a n g u l a r ,   deep   d r a w n   cup  (11)   h a v i n g  

f i v e   s i d e s   f o r   e n c l o s i n g   a  t o r s i o n a l   e n e r g y   s t o r a g e  

p a c k a g e   ( 1 2 ) ;   means   ( 1 4 ) f o r   s e c u r i n g   a  b a s e  

s t r u c t u r e   to   t h e   cup  and  e v e n l y   d i s t r i b u t i n g   s t r e s s e s  

to   t h e   w a l l s   of  t h e   cup ,   t h e   s e c u r i n g   means   c o m p r i s i n g  

f i r s t   (30)   and  s e c o n d   (31)   g e n e r a l l y   L - s h a p e d  

i n t e r l o c k ' n g   s p i n d l e   s u p p o r t   m e m b e r s ,   t h e   s u p p o r t  

m e m b e r s   h a v i n g   a p e r t u r e s   ( 2 1 ,   22)  f o r   r e c e i v i n g   a  

s p i n d l e   and  t h e   s u p p o r t   m e m b e r s   f o r m i n g   a  r o u g h l y  

b o x - s h a p e d   cup  r e i n f o r c i n g   s t r u c t u r e   w e l d e d   t o   t h e  

b o t t o m   (35)   and  t h r e e   a d j o i n i n g   s i d e w a l l s   ( 3 2 ,   33,  3 4 )  

of   t h e   cup ;   and  means   f o r   j o u r n a l l i n g   a  t i l t i n g   c h a i r  

member   a b o u t   t h e   cup ,   i n c l u d i n g   f i r s t   (-15)  and  s e c o n d  

(16)   s t r e t c h e r s   f o r   s e c u r i n g   t h e   c h a i r   c o n t r o l   to   a  

t i l t i n g   c h a i r   m e m b e r .  

2.  A  c h a i r   c o n t r o l   a c c o r d i n g   to   C l a i m   1  

c h a r a c t e r i s e d   by  s t o p   means   d i s p o s e d   on  t h e   t o p   f o u r  

c o r n e r s   of  t h e   cup  f o r   d e f i n i n g   an  a r c   of  t r a v e l   o f  

a  t i l t i n g   c h a i r   member   j o u r n a l l e d   a b o u t   t h e   c u p .  

3.  A  c h a i r   c o n t r o l   a c c o r d i n g   to   C l a i m   2 

c h a r a c t e r i s e d   in  t h a t   t h e   s t o p   Deans   c o m p r i s e   a  

p l u r a l i t y   of  e l a s t o m e r   b u t t o n s   ( 5 4 ) ,   e a c h  

e l a s t o m e r   b u t t o n   i n c l u d i n g   an  i n t e g r a l l y   f o r m e d  

p r o j e c t i o n   (55)   f o r   i m p r o v i n g   t h e   f e e l   of  t h e   s t o p   m e a n s .  



4.  A  c h a i r   c o n t r o l   a c c o r d i n g   to   C l a i m   2  o r  

C l a i m   3  c h a r a c t e r i s e d   by  means   f o r   s t r e n g t h e n i n g   t h e  

t o p  f o u r   c o r n e r s   of  t h e   cup  c o m p r i s i n g   an  i n d e n t e d  

s i d e w i l l   p o r t i o n   ( 6 0  -   63)  i n t e r c o n n e c t i n g   two  s i d e s  

of  t h e   cup  b e l o w   e a c h   of  t h e   f o u r   c o r n e r s   of  t h e   c u p .  

5.  A  c h a i r   c o n t r o l   a c c o r d i n g   to   C l a i m   4 

c h a r a c t e r i s e d   by  a  f l a n g e   (56)   d i s p o s e d   a b o u t   t h e  

p e r i p h e r y   of  t h e   c u p ,   t h e   f l a n g e   s t r e n g t h e n i n g   t h e  

cup  and  p r o v i d i n g   a  m o u n t i n g   p l a t f o r m   f o r   t h e   s t o p  

means   in  e a c h   of   t h e   t o p   f o u r   c o r n e r s   of  t h e   c u p .  

6.  A  c h a i r   c o n t r o l   a c c o r d i n g   to   any  of  C l a i m s  

1  to  5  c h a r a c t e r i s e d   in  t h a t   t h e   f i r s t   and  s e c o n d  

i n t e r l o c k i n g   s p i n d l e   s u p p o r t   m e m b e r s   a r e   p r o v i d e d   w i t h  

an  i n t e r f a c e   b e t w e e n   t h e   s u p p o r t   m e m b e r s   d i s p o s e d   s o  

t h a t   t h e   s u p p o r t   m e m b e r s   a r e   f u s e d   t o g e t h e r   and  t o  

t h e   cup  w i t h   a  s i n g l e   w e l d   ( 4 2 ) .  

7.  A  c h a i r   c o n t r o l   a c c o r d i n g   to   any  of  C l a i m s   1 

to  6  c h a r a c t e r i s e d   in  t h a t   t h e   means   f o r   j o u r n a l l i n g   a  

t i l t i n g   c h a i r   member   a b o u t   t h e   cup  f u r t h e r   c o m p r i s e s ;  

a  r e l a t i v e l y   l a r g e   a x l e   (20)   f o r   d i s t r i b u t i n g   s t r e s s  

f rom  t h e   c h a i r   to   t h e   c u p ,   t h e   a x l e   b e i n g   s e c u r e d   t o  

and  e x t e n d i n g   b e t w e e n   t h e   s t r e t c h e r s   and  t h e   a x l e  

b e i n g   j o u r n a l l e d   in  o p p o s i n g   s i d e w a l l s   of  t h e   d r a w n  

c u p .  

8.  A  c h a i r   c o n t r o l   a c c o r d i n g   to   C l a i m   7 

c h a r a c t e r i s e d   in  t h a t   t h e   a x l e   has   a  d i a m e t e r   of  a t  

l e a s t   25  mm  to  e v e n l y   d i s t r i b u t e   s t r e s s   f rom  t h e   c h a i r  

to   t h e   w a l l s   of  t h e   d r a w n   c u p .  



9.  A  c h a i r   c o n t r o l   a c c o r d i n g   to   C l a i m   7  o r  

C l a i m   8  c h a r a c t e r i s e d   in  t h a t   t h e   f i r s t   and  s e c o n d  

s t r e t c h e r s   a r e   e m b o s s e d   a t   t h e   p o i n t s   (72)   a t   w h i c h  

t h e   a x l e   i s   s e c u r e d   t h e r e t o   to   p r o v i d e   c l e a r a n c e   f o r  

t h e   s a i d   f l a n g e .  

10.  A  c h a i r   c o n t r o l   a c c o r d i n g   to   C l a i m   7  o r  

C l a i m   8  or  C l a i m   9  c h a r a c t e r i s e d   in  t h a t   t h e   e n d s   o f  

t h e   a x l e   a r e  s l o t t e d   (74)   and  t h e   f i r s t   and  s e c o n d  

s t r e t c h e r s   a r e   p r o v i d e d   w i t h   w e b b e d   o p e n i n g s   ( 7 5 )  

t h r o u g h   w h i c h   t h e   ends   of  t h e   a x l e   p r o j e c t ,   t h e  

a x l e   b e i n g   s e c u r e d   to   t h e   f i r s t   and  s e c o n d   s t r e t c h e r s  

by  s w a g g i n g   t h e   e n d s   (77)   of  t h e   a x l e .  

11.  A  c h a i r   c o n t r o l   a c c o r d i n g   to   any  of  C l a i m s   1 

to   10  c h a r a c t e r i s e d   by  means   f o r   a d j u s t i n g   t h e   p r e l o a d  

of  an  e n e r g y   p a c k a g e   and  r e d u c i n g   t h e   l i k e l i h o o d   o f  

an  e n e r g y   p a c k a g e   f a i l u r e .  

12.  A  c h a i r   c o n t r o l   a c c o r d i n g   to   any  of  C l a i m s  

1  to   11  w h i c h   i n c l u d e s   an  e n e r g y   p a c k a g e   c h a r a c t e r i s e d  

in  t h a t   t h e   e n e r g y   p a c k a g e   c o m p r i s e s   a  p a i r   o f  

t o r s i o n a l l y   l o a d e d   c o i l   s p r i n g s   ( 8 0 ,   81)  e n c o m p a s s i n g  

t h e   a x l e   and  e a c h   i n c l u d i n g   f i r s t   ( 8 2 ,   84)  and  s e c o n d  

( 8 3 ,   85)  t a i l s ,   t h e   f i r s t   t a i l s   r e s t i n g   u n d e r   t h e   f i r s t  

and  s e c o n d   s t r e t c h e r s   and  t h e   s e c o n d   t a i l s   b e i n g   s e c u r e d  

to   t h e   c u p .  



13.  A  c h a i r   c o n t r o l   a c c o r d i n g   to   C l a i m   12  

c h a r a c t e r i s e d   by  a  p l a s t i c   s l e e v e   (86)   d i s p o s e d  

b e t w e e n   t h e   c o i l   s p r i n g s   and  t h e   a x l e   f o r   i m p r o v i n g  

to  f e e l   of  t h e   c h a i r   c o n t r o l   and  r e d u c i n g   w e a r  

f rom  m e t a l - t o - m e t a l   c o n t a c t   b e t w e e n   t h e   s p r i n g s   a n d  

  a x l e .  

14.  A  c h a i r   c o n t r o l   a c c o r d i n g   to   C l a i m   12  o r  

C l a i m   13  c h a r a c t e r i s e d   in  t h a t   t h e   s t r e t c h e r s  

i n c l u d e   i n t e g r a l l y   f o r m e d   s p r i n g   l o c a t o r s   ( 8 7 )  

c o m p r i s i n g   a  p a i r   of  p r o j e c t i o n s   d i s p o s e d   on  e a c h  

s t r e t c h e r ,   t h e   f i r s t   t a i l s   b e i n g   c e n t r e d   t h e r e b e t w e e n .  

15.  A  c h a i r   c o n t r o l   a c c o r d i n g   t o   C l a i m   12  o r  

C l a i m   13  or  C l a i m   14  c h a r a c t e r i s e d   by  means   ( 8 8 )  

f o r   a d j u s t i n g   t h e   p r e l o a d   of  t h e   e n e r g y   p a c k a g e  

c o m p r i s i n g :   a  b r a c k e t   (89)   f o r   c a t c h i n g   t h e   s e c o n d  

t a i l s   and  i n c l u d i n g   a  t h r e a d e d   b r a c k e t   a p e r t u r e   ( 9 5 ) ;  

a  t h r e a d e d   a d j u s t m e n t   rod   (94)   e n g a g i n g   t h e   b r a c k e t  

a p e r t u r e ;   a  cup  a p e r t u r e   (96)   d i s p o s e d   in  t h e   c u p ,  

t h e   a d j u s t m e n t   rod   e x t e n d i n g   t h e r e t h r o u g h ;   a  c i r c u m -  

f e r e n t i a l   s h o u l d e r   (98)   d i s p o s e d   on  t h e   a d j u s t m e n t  

r ed   o u t s i d e   t h e   cup ;   and  means   (97)   f o r   t u r n i n g   t h e  

a d j u s t m e n t   r o d   to   v a r y   t h e   p r e l o a d   of  t h e   e n e r g y  

p a c k a g e .  

16.  A  c h a i r   c o n t r o l   a c c o r d i n g   to   C l a i m   15 

c h a r a c t e r i s e d   by  means   f o r   r e d u c i n g   t h e   l i k e l i h o o d  

of  an  e n e r g y   p a c k a g e   f a i l u r e   c o m p r i s i n g   a  s e c o n d  

c i r c u m f e r e n t i a l   s h o u l d e r   ( 1 0 0 )   d i s p o s e d   on  t h e  



a d j u s t m e n t   rod   o u t s i d e   t h e   cup  and  o u t s i d e   t h e  

f i r s t   c i r c u m f e r e n t i a l   s h o u l d e r .  

17.  A  c h a i r   c o n t r o l   a c c o r d i n g   to   C l a i m   11  

c h a r a c t e r i s e d   in   t h a t   t h e   means   f o r   a d j u s t i n g   t h e  

p r e l o a d   of   an  e n e r g y   p a c k a g e   and  r e d u c i n g   t h e  

l i k e l i h o o d   of  e n e r g y   p a c k a g e   f a i l u r e   c o m p r i s e s :   a  
t h r e a d e d   b r a c k e t   (89)   e n g a g i n g   an  e n e r g y   p a c k a g e   f o r  

v a r y i n g   t h e   p r e l o a d   of  an  e n e r g y   p a c k a g e ;   a  t h r e a d e d  

a d j u s t m e n t   r o d   (94)   e n g a g i n g   t h e   b r a c k e t   f o r   v a r y i n g  

t h e   p o s i t i o n   of   t h e   b r a c k e t   and  t h u s   v a r y i n g   t h e  

p r e l o a d   of   an  e n e r g y   p a c k a g e ;   a  p l a s t i c   h a n d l e   ( 9 7 )  

f o r   f a c i l i t a t i n g   r o t a t i o n   of  t h e   a d j u s t m e n t   r o d   a n d  

f o r   v a r y i n g   t h e   p o s i t i o n   of  t h e   b r a c k e t   w i t h   r e s p e c t  
to   an  e n e r g y   p a c k a g e   s t r u c t u r a l   s u p p o r t ;   a  f i r s t  

s h o u l d e r   (98)   d e f i n e d   by  t h e   p l a s t i c   h a n d l e   f o r  

f i x i n g   t h e   p o s i t i o n   of   t h e   a d j u s t m e n t   rod   w i t h   r e s p e c t  
to   an  e n e r g y   p a c k a g e   h o u s i n g ;   and  a  s e c o n d   m e t a l  

s h o u l d e r   ( 1 0 0 )   d e f i n e d   by  t h e   a d j u s t m e n t   r o d ,   t h e  

p l a s t i c   h a n d l e   b e i n g   c a s t   t h e r e a r o u n d ,   t h e   s e c o n d  

m e t a l   s h o u l d e r   s e r v i n g   to   f i x   t h e   p o s i t i o n   of   t h e  

a d j u s t m e n t   r o d   w i t h   r e s p e c t   to   an  e n e r g y   p a c k a g e  

h o u s i n g   upon  f a i l u r e   of   t h e   p l a s t i c   h a n d l e ,   t h e  

s e c o n d   m e t a l   s h o u l d e r   t h e r e b y   p r e v e n t i n g   an  e n e r g y  
p a c k a g e   f a i l u r e   upon   f a i l u r e   of  t h e   p l a s t i c   h a n d l e .  
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